• The focus was on water as a provisioning service.
• Analysis of the costs and benefits of optimising for or protecting combinations of ecosystem services in the Basin provides information that the actors in a social-ecological system can use to help determine their futures. • After this, the term ecosystem services only occurs once more in the Act, where an environmental asset is considered an ecosystem service. 
• Environmental assets were considered equivalent to ecosystem services, covering regulating, cultural and supporting services. It was assumed that maintenance of assets would then support the maintenance of provisioning services. 
Principle
Is the principle conveyed under the objectives of the Water Act 2007?
Is the principle conveyed in the content of the draft Basin Plan?
How could the principle enhance the objectives of the Water Act 2007 or content of the draft Basin Plan?
• There was limited analysis of the tradeoffs among ecosystem services required to deliver policy objectives in a social-ecological system. 3
Partly visible Partly visible Tools should support policy development
• Objective (h) enshrines the collection, collation and analysis of water resource information as part of the Act.
• Sophisticated hydrological models were developed for determining surface and groundwater sustainable diversion limits. These allocation models were linked to ecological responses where data were available. However, the hydrological-ecological models were not readily suited to answering policy questions about the effects of different scenarios of water allocation on the social parts of a social-ecological system.
• Integrated models that link water allocation to social and economic outcomes would provide a tool for predicting the effects of policy options under different scenarios now and into the future. 4
Partly visible Visible Knowledge of river ecosystems will always be incomplete
• Objective (h) relates to collection of water resource information.
• There was due acknowledgement of the gaps in information on Australia's river ecosystem structure and function, and ecological responses to environmental flows.
• A research and development programme targeted specifically to the objectives of the Act may assist in gathering policy relevant information before the next Plan review. • The best available science framework was used to work with available knowledge.  • There are provisions for updating knowledge into the Basin Plan at regular intervals.  5 Partly visible Not visible Social-ecological systems require interdisciplinary perspectives
• Objective (c) relates to the use of the basin's water resources in a way that optimises economic, social and environmental outcomes.
• There was limited interdisciplinary expertise within the department responsible for developing the plan. Consequently, focus was on technical solutions from the disciplines of hydrology, engineering and ecology, with limited and late analysis of the social, economic and political effects of the Basin Plan.
• Although difficult to achieve in practice, analysis of the effects of different water allocation scenarios could be coordinated across different departments with specific disciplinary expertise. Is the principle conveyed in the content of the draft Basin Plan?
• Despite the multi-faceted values associated with the use of water in the Murray-Darling Basin other stakeholders such as community groups, farmers, local government and irrigators only moved into the decision space after the release of the draft Basin Plan, and once allocations had been determined on the basis of science.  • When reaction to the plan by stakeholders was adverse, science and scientists moved from the role of independent knowledge provider to an environmental advocacy role within the multi-stakeholder decision space. 7
Not visible Visible Heterogeneity and variability are characteristic of river ecosystems
• The role of variability and heterogeneity as key drivers of the character of the Basin's river ecosystems was not acknowledged in the objectives of the Act. 
• There was acknowledgement of Australia's inherent flow variability as a key limitation on the use of water resources in the Murray-Darling Basin.
• The inherent heterogeneity and variability in the availability of water is likely the key factor for achieving environmental outcomes. Understanding how this heterogeneity and variability plays out in a social-ecological system such as the Murray-Darling Basin is important for achieving the objectives of the Act and implementing the content of the Plan in the national interest. • Division of the basin into 19 regions acknowledged the inherent spatial heterogeneity of rivers within the basin. However, the inherent spatial heterogeneity of social components was not considered, nor heterogeneity in the feedbacks between the social and ecological parts of the basin.  8 Partly visible Not visible Scale awareness is essential in river ecosystems
• The scale of reference for all objectives was the entire Murray-Darling Basin. 
• The assumption in the Basin Plan was that targeting a sub-set of 18 key ecological assets would provide suitable flow regimes for all 2402 ecological assets in the basin. There was an attempt to ensure that important ecosystem functions were included within the environmental flow regimes defined for the 18 key • Although a difficult task to operationalise, improved environmental outcomes may be achieved with consideration of the scaled nature of river ecosystems where flows are targeted at different spatial and temporal scaled social-ecological processes.
